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Involvement of free amino acids and polyamines in the stress response.  The involvement of free amino acids and 
polyamines in the cold acclimation was studied by comparison of wheat genotypes with different freezing tolerance.  
The increase in proline content correlated with the level of freezing tolerance.  Cold acclimation affected the free amino 
acid composition and  resulted in great changes in the ratio of the amino acids belonging to the aspartate and glutamate 
family, respectively.  Among the polyamines, putrescine and spermidine concentrations exhibited a great cold-induced 
increase.  The effect of cold on free amino acid and polyamine levels is probably not mediated by abscisic acid and is not 
determined at the transcriptional level.  The cold-induced increase in amino acid and polyamine contents may improve 
stress tolerance due to the direct protection of  macromolecules or due to the activation of  various signal transduction 
pathways.
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